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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 7 0% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m of oil, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst snd are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12^, on which is overlaid 
a stratum of limestone 14 and possibly a layer of soil 16. A number of 
exhaust channels 18_ are connected to gas outlets 20_, drilled through 
limestone and shale. The heating elements 1^0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20^ belonging to such a row are 
connected to a manifold 2j4 via the connecting pipes 2JL and shut-off and 
control valves, respectively, _22 , 23^ A larger manifold 2_5 for a number 
of manifolds 2A unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for"the oil 3_0- A pi-P e 22 from the tower 
washer 2_7 also leads to this tank. From a branch pipe 2A some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 



Page 4 

In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines £2, 4A, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished- The heat supply to the elements 10_ has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows £8. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20^ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 24_ are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold !58 from the outlet channel 6£ in this area, in order to be 
utilized or recycled, respectively, to the pipe 3£ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2£. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5£, 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages 18,34_ and both 
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sections 42-44 and 4_£-4_6 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results- 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 34^ to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4 . A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through. the channels serving as gas outlets during the pyrolysis. > 
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1 1 ai till en ri tning. 



sv i:\sk a sKiKKKia)i,)KAK'nKi;nLA(;K'JV ohkiiko. i\) 

Sii(t vid for^asniii^ av oljelorandr skinVi-liirr^ in situ under tillfttrande 
av viirmc ^onom i iskiMVrlKii'tfet uppta^iia kunaler. 

I'ppt'iiiiitirt:: l \ I .jun^st ruin. 



Uppl iimin-cii haid'nr si^ till ell salt alt 
i'ramslalla skilferolja, bascral pa uppvarniniiifj 
av skilTerber^el utan lore^aende utbrytnin:; 
av skiller, varvid tic ^nom uppviirmnin^en 
Iramkallade ol jelot ;imlc fjaserua avki^snas ur 
bcr^el :;enom i delsamma anhia^la kanaler. 
I'r ^ascrna I'ranskiljas diirpa sadaua delar av 
desamma, vilka ut^ora sk ill erolj an, timkr a\- 
kylnin^ ^citoiii kuiuh'iisal ittti. 

Vid uppviirmnin^eu av ell skil'ferbert; sker 
vid av^asuiii^oti av iliiri befiut lii;"a i;nshildaii- 
de subslanser en burl I ranspui I av en viss ma- 
teria In »iin:;d, som alllsa i pastor m avi;ar in* 
her^tS pa liknande .salt som I. ex. \id av^as- 
1 1 i n av slenkot eller ved, oeh i sumllii;n <lessa 
fuJJ kvarsliir en mer eller niindre p(H os £sJ L mu3 > 
/mjy;iv del ursprwn^l i:;a malerialel. Del kvar- 
nlivande malerialel, dares! del hcslar av koks 



eller triikol, har i;emiiu sin pmosa struklur 
ulomordenl li^l stura lor i>ascii atkomlii;a ylor. 
Del liar nu visal sii^, all iiven sk i f I orli olcse n, 

d. v. s. i delta fall del avi;asado skilTerher- 
L(el, har en polos slriikliir med mycket sluia 
ytor.^tkomliga lor leaser. Sainlidi^t har skil- 
ferkoksen i nmtsals till den vanli^a koksen 
eller Irakolel en niyeket stor askhalt, d. v. s. 
rest av ickc hraunbara beslandsdclar ot:h spe- 

e. iclll lor svcnska forhallundeu upp^ar till om- 
k rin ^ 7(1 % av den ursprun^li^a skiffervik- 
ten. Skill erkoksen inuehaller hi. a. I. ex. oli- 
ka jiirnrurenin^ar oeh en he I del andra be- 
slandsdclar, sum i konlakt mcd olika j;aser 
aro agnatic alt i e^enskap av kalalysalor pa- 
verka reak turner i ^aserna. 

Vid direkt av^asuing av skilTerhcr^cl upp- 
stnr under rort^aende f ranistalliiiiiL; av skil- 
lerolja myeiiet stora vtdymer av nppvarmt oeh 
av^asal skifferl>er^ hestaendc hn vndsakli^en 
av skii't'erknks. som lifter kvar tn-uhhal i st- 
na ortka lu^cr, men soin ^enoin a\ i;asninf>en 
blivil oinl)ildat till en enda poios massa Irani- 
slappli^; Jor yaser i alia riktnin^ar. Darest s/i- 
lunda fi'ir \arje in 1 olja atfjar (nnkrin^ 15 n» J 
ber^massa. Inldas I. ex. under elt ars tid 
vid framsliillning av 20000 in' skifferolja ett 
portist skifl'erber^ oin ;J000U0 m'. Under sjiil\u 



I Ol ^asnini;spr(K*edu ren av skil'feroljan unord-* 
nas iiioiii skit Terhergel en lAn^samt Iramat- 
skridande varniefront, diir s;Hal or^an ior 
iippviirtnuin^en (cleklriska viirjnecleinenl) 
sinn a vloppskanaler for ^asernas avledning 
sueeessivl siillas i verksamhet. 

I ipprinnin^en avser alt anviinda den pa sd 
sail idhiltlade slora porosa sk it Terknk smassaii 
sasdin cm kalalysalor lor inleilandel av vissa 
tinskadi' Unmska reaktioner ino>n ilensain ma, 
alii oti-d a\sikt all framstalla olika subslaii- 

ser 1 1 ■ r medverkan av k ata lysalom ifrA^a. 

Itarsid lit nyl I jas de nammla ^askanalerna, se- 
dan df \lutal all Ijanst^oia som a\lopp Un' 
sk il I ci im jei;aserna, iiven lor lilllDrsel av ^'aser 
(ill >k il lerbei^el . Samtidi^l kunna andra dy- 
lika kanaler anvaiidas l(H" a\lcpp av synles- 
puiduklcr Iramslallda inom sk il Iribei t i;el un- 
der nicd\ erkan av den av sk it 'ferkok sen bil- 
dade k al alysalorn. \\t\ (let kanaler bildar sa- 
ledrs tillopp lill skilTerkokscii »h'Ii andra ]<a- 
nahr avhtpp I'rau densaiuina, varvid ^aser, 
stun under Iryek nedlTtras i ber^et f)a elt stal- 
le, kunna avloras ur delsamnia p^ ett annat 
slalle. dasci koniiiia harunder i koulakt med 
kalalysaiorns ylor oeh paverkas av *iesan»- 
n i a pa siidaitt salt, som hetiu^as av ttn hauden 
varatido keiuisku oeh fysikaliska huhallan- 
den. 

I 'ppl iunin^en skall nedan niirmare heskri- 
\as under lianvisnin^ (ill a bilo^adt; rilniu^ 
sum e\empt*l visade ul ituaii^srurni l ur salle.ls 
^eu<tmlorande t varvid iiven ytlei li^ai e npplin- 
nin^t-u kauneleeknaiule e^euskapei skola nu- 
Kivas. 

Til;. I visai* mor eller miiidr'* sebemrdiskt 
ell sk U"r**rl»<Tf*. iniatlal f»»r f ramsl i.i II ning av 
skil lerol ja. sett i verlikalsek I ion. 

I'i^. 'J visar tdt diagram an-ivande tempe- 
i alurfui tlelnin^en inom skiflei l»er^et. 

A rilniu^en beteeknar 10 ell antaJ viinne- 
element, sum iiro anbra^ta \n\ jamua mellan- 
tuin i sk if Terhei ^et 12, pa vi'ket iir dverla^- 
ral ett lager uv kalksten 14 sand. e\*enluellt 
ett jurdla^er 10. Etl unta! av^pskanaler \H sta 
i forbindelse nurd genoiu knlk orb skif'fci- ncd- 
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borrude gasavlopp 2(1. V'ariuoclemcnlen 10 och 
nvgnskanalorn* 18 f.ro sa.nlidigt nnordnadc i 
fader ofter varandra i vinkcl mod ritning5- 
planet. (.asavJoppcn 2il tillhornnde m dvlik 
rad aro over lorbindelleror 21 och nvslaW 
nings- rcsp. regleringsYenl iior 22, 23 anslut- 
aa till en samlingska.ial 24. K n stone sam- 
nngskanal 25 lor ott flerlnl samlingskanaler 
:4 foronar dessa i sin Inr mod en kondonsor 
20 och ctt tvallorn 27. vari skiflcroljo.^iscrna 
mi kant salt nedkylas och i mojligns7o man 
:u»rrins fran kondcnscrhara oljeb'eslandsde- 
ar. Knndeusnrn 20, vilken aven kan ultras 
v rcsp. omfalta apparalur for annan keini.sk 
^handling av skilferoljogaser t. ex. avskilj- 
uiif? av svavel oiler andra liipriuluklrr i dessa 
;r genom en ledning 28 nnslnlen till en npp- 
:>mlui^l)elid!lare 3(1 for oljan. I denna he- 
iallarc mynnar aven en ledning 32 fran Ivall- 
oinet 27. ImAu en grcnledning 114 knnna en 
!oi av de icke kondenserade gascrnn avloras 
enoin en ledning 30, i vilken ar insalt en ven- 
a 38, tor all anviindas soin briinsie ellcr for 
ndra andamai. I£n annan del av gaserna ge- 
omstronnna en kompr cssornnordning 40. 
I en sektion av skifferherget begransad vin- 
dvM mot ritningsplangt av plan genom lin- 
"na 42, 44 antages pyrolysen, d. v. s. en un- 
r varnichlirm-scl forsiggaendo nybildning av 
; :iffcrgascr vara avslutad. V arinclillforseln 
i! elenvenlen 10 bar bar alllsa avbrulils. I 
allot ulvinnes for ogonblicket en .sektion av 
ifforbcrget, begransad av iinjerna 44--40 
;rmevagen forutsaUcs alltsa vandra i rikt- 
•ngen av pilarna 48. Linjen 50 i fig. 2 repre- 
•nlerar lempcraturfordelningen i do hada 
klmnerna. Vid linjen 44 kan temperaluren 
<va uppmitt ell vardo, 4nellan 350—400° f 
rrlradesvis oinkring 380° C. Teinperaturen 
< er genom processen enligl nppf inningen i 
fining mot linjen 42, 

Mcdan kanalerna 20 i seklionen 4 1 10 
mslgora sou, avlopp fur do i denna sektion 
vtmna skiffergnserna. har minst en rad dy- 
a kannler. som ar bclagen vid scklionens 
44 link kant. sett i viirmcvagens riktning 
ngf pilarna 48. orb soin a rilningen givilii 
Lccknmgen 52. nnslutils till kompressorns 
try ksida via en samlingjiknnal 54. f gas- 
derna f>2 hringas salnnda de fran lednhig- 
.(4 kommande gasei na att alerstromma till 
redan avga.sadc skil'IVrbergct inom mora- i 
mellan Iinjerna 42 ocl v 44. Kn del av dessa ! 
rstiommande gaser knnna avledas genom I 
avlopp ,>0 orb en samlingskanal f»S Iran j 
kanalen 00 inom delta omrado, lor alt ef- I 
lamplig bebandling genom kondensation 1 
ivatlnmg elJer andra processor nvlli-go- ' 
resp. Alerledas till ledningen 3 1. KvenUn ill i 
Mia kanalerna 00 vara Impkupplade mvd < 
ibngsietlningen 24. Itesten av -nsrrna km.- ! 
under fortsalt stroninint; inooi sk i I'frrber- ! 
s porosa lagringar i pilarnas \H rikhiin** ! 
»'»:t » kontakt mrd skUferberg inom sek- \ 
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Ijerget pigar orb dar allK ;( ski || , rr mi . 

der pyrolys axledas :;r „ , K ; , n;tIrrt| . ( 

•onom :Vs|:idk..mm:„idr| av I illrark 1 1 - - 1 h,",,. 
tryckslegring Ims rt ler kmop.-essm-i, 

40 kun.ia dessa salrdrs bri,,^ ls att .In,,,,,,,;, 
i ett kretslopp M ,ed Iva ..lika IV.rgren in -a r dels 
cn krels anslnlen lit) pa^a-rriia .".0 :tl s im i 
seklionen 42 II i skil |Vrbrr :;H lirh ilr ,s ,-n 
Krels mnelallandr pass;,-, rn., ( ( S orb I. 

go seklionerna 12 II ,.rb II It; i 

ferberget. Sadairn »,Krr vilk :i uedkxl- 
Ming, kondensati.m ,.,-|, tvallniiig brfrias I - ran 
oljan br.ngas salrdrs <. ( ,ligt I( ppfi mi in-en all 

genomslroi a sk il I .rbri-rl dir dr bl , 

k | l ! ,,ll:i l>i<lr:, - ; ' - I'vli^nv transporl' ,\ 

oljogaser frAn sk iff.-, brr^rt lit! koodrn ,o, a ., - 
laggnmgen genom drn spofvrrkan, son, dvlik-, 
K.'iser komma all prrsl.-r:,. \ s i 4 | ;)) , a V d'n.ir, 
N|Hdverkan a v\rs rnirl In I id rnl IJ4 ( „ppri,,n„r>. 
on aven en ,..„:,„ vrrkao. \ id' :| |, ((|jl .,nnn- 
stal ntng ,ued ;.v-,„i„, dnrkl i sk ilTerbrr ■ vl 
uppkom.ner alltid pa gn„„| iiv drt nverlrvrk 
som rador i bcrget vid avga^ningen en deHnr- 
iuster genom gaslarka.ur .mm, b ( . r ^t tl|)p M|(|| 
•narkytan. Spjaj^ li„„as | l:il - orb var iu,,,, 
berget orb ffrTVTVoTla^adr kalkbergel ir i si- 
sjalvl icke fnllkomligl (all. M„ m i„drr del 
av -de framstallda olje-asrrna kommer darlV.r 

:»lt sa smaiiingnni larka id , fa>k:,"r j 

I sprirkor i markn. ovanpa sk ifferber-ol Kn- 
I igt u PI >finn,ngen lyllrs redan avijasal 'skiriVr- 

I herg med tillbjalp av rn k pressor mrd ■«,- 

! ser dar oljan redan nlvunnils. |)H Jarka-r 
som diirvid ailt forfarande nppstar koMMmM- 
! sa salt all besla av larkamle ,aser. so,,, 

'eke mnebAlla nagon nl ja. I lai it;riiom vinnrs 
^iligt upplinniu-en den fo.drlen. atl oliefur- 
Insler genom bieka^e t ma, kvtan minskas 

\ id oljeutvmning ur skiftrr kan del 
:, ^' S ' :,U iHM-oemle pa .Ir Irmprralnrer orb 
ryck. vanmder pvrohs,-,, | )(| |, :tr . : lvntM(||| 

l^roende pa dri, ba,|.^,,|. d vilken up... 

varnmmgen av skitlr,,, f () res. pvr/.lv- 

son ^,,„n,h".res under av dr I vsi k ;1 1 isk a (H . U 
komiska belu^rlserna rr^l.M-.-nl.". t , I, a I lamlen. 
sa all ohka snbsla.tsrr nlbildas , r|| kvanl.la- 
tvl balanslVHballai.de (ill x:o,o,lra. Salnnda 
<;"• son, evrmprl anla^.s .,(| - m :1V drn ut- 
Ijtldade pymlvsgasrn nl^u.-s ax xate, rn viss 
do aydensamma av ,„<•);,,, . „ |, ;, m |ra narslak- 
-'" i' knlvalrn Iu, all sinlf,,;,,, dr .djrbildaodr 
k-dvatena pa ^rund :n mo sto.re molrkvlar- 
vikl komma atl „pp.. ;i rn m.ndrr del -n 

don lotala -as v, .1 \ oi, n. 

Sjalva |..vr.dxspr,.r.-s.r,. ar av rn va ko.opli- 
™l nalur. all den narxarandr kan 

»>i hedsslallamir kl.o I „,,.„ )U ., 

hS, V.' «'^'"-'(<-l IvuVr pa. , M dvl.k wss p",/. 
j M "' ,, " n t " ,H1; "' K'^al, ,,, :it | (l d ,!„.-. 

l 1 ^ 1 ,)rM ^■"«»>n Inln,,,,,,, :;| |d| skdlel- 
i^,-et alrrinh.rd:. :ir . v.s.m, ;|V „,„■• 

S! :' rn,,r prop..,! , vis riL;(|V ;| 

vale ..rh lalla.r k..U : ,lr„ an drn urs,,,,,,,' 
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,., nur. kuimucr i-iili-l u | >| d i nm ii^ni - 
skullol a\ \;ili;:is t.t 11 lallarr kul \ alt-u i 
; ,|ei iiilui da -;i.M'll alt pauika p\it,|\s< n i ilrM 
l iUlnin- all en lialans M»a\ai atn slallas 

npi^drti urspi un-l i-rn uKuniia py ruly ^a\eiiN 
sammansal Inin^. Delia I < n li a I la ode lurde nai- 
ma*l kumia liknas »ii h \ < 1 1 ni 1 1 - . men ru- 
lii;l uppfmnm^en i-imiIun do m\ckel h'.^a 
Iryek, umliT vilka sadan h \<l rrriii:; hrukar 
nomlnras, i dclln lal! mod ni i dan Hi :: kuniakl- 
y I:* i kalalysatoi n, sum mo \ li^or all inoiii 
V 1 1 1 i I i K lid uppna ell narmandc lill ell halan- 
seral lorliallandc inellan do olika reak 1 iuiior- 
n;i vid pyrolyscn. Darvid binder mora kol vid 
del <;eno*m alcrinloriuiien tilllorda valel, var- 
i^onom i kokscn kvarblivando kid minska.s 
till liiruiau tor imi kvaulitaliv oknini; :iv do 
uljehildandc i^iscrna. 

Knli^t tipprinniu^en passerar do ^im'I", nr 
viika uljan wlvunnils forsl ^eimm en poms 
assa. 1 1 £i r ol jea vd ri vu i nj^ redan i\v I'ull- 
I. ll;irumU*r forvarmos sa^da leaser, m*- 
daii do under passa^on j;otiuin kondensor orli 
Ivallurn nedkyllN lill en la- lemperaiur, sum 
i prakiikcii bailor sii; oiukriiii; U' J oiler la^re. 
Del- redan avi;asadc sk ilTerbor-el orb dm 
s|iil T l\ ai mo sum i dolla varma beri; k\arl;tm- 
nati oiler pyiulyscn, utnytljas saluuda dotvis 
lor lurv;iniiniii^ ;iv don vid pyrolyscn mod- 
vcrkande eirk ulal ions^aseu. Kincdan on s;i- 
dan ^as' vai inoiniu liall ;ir rclalivl la-l, UaM 
oiili-l ii|iprinnin-on den kvanlitol ^;is, stmt 
rirkuloias iivi"<iciulo p;i (»msliindi|;liolcrna val- 
jas sa. all doss volym upp-ar lill on a lU-ia 
iluni;or don vid pyrolyscn nyi>ildade past ils vo- 
lym. Hari-onnm undorlallas dot rcak I ionsl nr- 
Itipp. sum liar ov;iii anlylls \n\ sa siill, all oil 
bal^instorliallando iiumi dc olika rcaklioiior- 
na iokc hohovor niirinclsovis uppnas pa i;rmul 
;iv dot stora ovcrskolt av IS Hare kolviilcu t>oh 
v;ilo, soiu vid pyrolyscn finnas I illi^an^li-a. 
(ionom donna riklij*arc -asoirknlalion iidra- 
dor ii veil dol I'orliAllaiKlcl, all sadana ktdvii- 
lou, so in lii^^a pa ^raiisomr; v i<lol lor ror^as- 
nin-iMi, latlarc kimna avl'oras tie skiriorlu-r- 
i;cl mod lillhjalp ;iv don rikli^auo -asoirkula- 
lioiR-n. I)t- lyn^sla kolvalcna, soiii utan cirkn- 
U'lamU* -is kvarldiva ooh I'tirkidisas i hor-ol. 
lurdc. darlor mod lillhjalp av -asoirk nlal ion 
hell tdlcr dolvis hrint;as all motil'olja don all- 
manna -asslromnin^cn. I'adi-l upplinnin^on 
ska pas salcdcs f;onorn inlOraiulc av on oirku- 
lorando i^as iiiom redan uppviirmt skillor- 

i 



till: n\.i 1 1 1 < . | 1 1 I m 1 1 ' i .ill cili.ill i in i iLm c ju u- 
ilukli'ii ,i\ ilc ^ciit.m p\iitl\srii t I I r i I ra k I a dt* 
umI.- I . .1 \ ,i leu. i Slulli^i-ti K.iti di-| lunkas. 
Ji dtii sli.r.i lit-i-ki<tpp :i\ v.uui sk il I rrkuks. 
-riciiii \ilktit <ti k nlal it >n n-.im n sliiminuir pa 
mu lilt pvrol vsoiin'adi'l i sk il I ti'ln*i i;ot , pa 

.;iiiiitl :i\ Mini i'iiuiiii;i il i mrii mi 'lie i »ioh ilar- 
1 1 1 1 * 1 1 |..iknippad kal .d \ s;ih .i \ ti k;m dirckl i 
ni.tii iiiciI^t on I iv d I o i' i 1 1 a\ mod knkscti- 
naislaklado ktdvalon, m»ih kvaiMannat i <lon- 
s;imoi.i, \arif;enom rcsl forlusion i loi iii av 
LhLs nt ilhi ini;as. 

I stallt l lor pyrolys-aseriia euli-t t»van kim- 
na amlra ^ascr, t. e\. -cnora I oi '^a s koiuma i 
lr;i-;i lur asl ad k om ma ndol av olika iinskadc 
koiuiska roaklinncr under uicdvcrkan av den 
pinos.t \.iinia skitfern. 



Patontansprak: 

I. Sail \id roi'-asnin- av ol jol'oi ando skil- 
li-rhor- iii siln tinder tillloiando av vanm: f,'e- 
iiiiiii i skiHorlicr^cl uppla^na kanalcr, kan- 
m-lrcknal diiiav. all sedan oil skillorparli ^<'- 
nom pvrolvs av^asals ooh lilivil porosl, f;asir 
inloras i tlolta parli, modan del aiinn iir 
varml. -ommr andra i sk ill orhoi i^el nppla^;- 
na kanalor :in varmolillloi >olkanalorna oo!i 
all dossa j;ascr iiro av sadan art, alt do harun- 
der ulsidtas lor kemiska roaklitmor utan I'or- 
l»riimiin^ moil sk i I t'erhci -^el I jatist-orando som 
katalysalor. 

*J. Sail enlist palonlansprakol I, k;imiclcc.k- 
ual daraw alt i skil'IVi partiot alorinlTn'os ;U- 
minsltnio on del av tlcn under pyrolyscn l»il- 
dadc -jisi'ii, sedan den ^enoiu lumdonsal ion 
oiler Iviittnin^ under avkylnin- liorovals sina 
ul jt'l'iu ando hestandsdclar. 

;(. S;itl onligt palenlanspi^kft I, kannoteok- 
nat iliirav, att den inlorda ^ascn -onom on 
kompressoranordnin^ brin^as all stroniuia ^c* 
noin oil parti av redan av^asat vannl skiflci- 
hor- lor all darifran inloras "■ aniial her^piii 
ti. dar <d jeut vinn in^ pa^ar. 

1. Sail enlitfl palcntans|»: /tkon ! 
m liTknal diirav. att en del av don alorintoi- 
da -asen titUi^cs Iran sk ill crhei-el inn.ni den 
mill don /on, i viiken av-asnin- ;iv skifior pa- 
^ar. medan cn annan del far passera iivcu tlcn- 
ua /on. 

a. Siill enlist iiAj;nl av do loro^arndc p;'.- 
lenlausprakcn. kannctcok nat darav, att fri- 
serna inloras i skif rerhcr^o* -emmi kanalcr, 
sum under pyrolyscn ! jiin s 1 ^jordc soni -as- 
a\ lopp. 
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Tr-;nalDtlon oT tha cltima o;' Jwadlah r'aty.it ) : ;ec 1 flea t Ion 
Svenaka Skif ferolJeaktiebuiUget , i rooro, .iwed ;n. 

* 

l.A prooeaa In tba gaaii'ioutiun of oil-oeering ahala rooka In 
aitu while aup^lying heat through chamiela bored In the rook, 
characterised In that whan a ahale portion haa been degaaified by 
means of pyrolyaia and haa become poroua gaaea are introduced 
in aald portion, while it ia etlll warm, through other ohannela 
bored in the ahale rook than the heat eupplying ohannela, and that 
aaid gaaea are of ouch kind that they in the meanwhile are subjeo* 
ted to chemical react lone without combuet lon, the ahale rook 
acting aa a oatalyet. 

2»* A prooeaa aa olalmed in claim 1, characterised in that at 
leaat a part of the gaa formed during the pyrolyaia ia reoyoled 
into the ahale portion after that ita oil-bearing conatltuenta haa 
been removed by condenaatlon or waahlng with cooling, 

3*1 A prooeaa aa claimed in claim 1, characterised by that 
the introduced gaa by means of a oompreeaor ia cauaed to flow 
through a portion of already degaaifled warm ahale rook to be 
introduced in another rook portion wherein oil la being recovered* 

1+. A prooeaa aa claimed in any of the claims 1 to 5, characte- 
rised by that a part of the recycled gaa la discharged from the 
ahale rock before it haa reached the sone, wherein the degaaifioa- 
tlon of ahale la taking place, while another part la paaaed also 
through thia zone* 

5. A prooeaa as claimed in any of the preceding olalma, 
characterised by that the gaaea are introduced into the ahale rock 
through the ohannela aerving aa gaa outleta during the pyrolyaia* 



